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I started my scientific career in 1978 as a PhD student in the Department of Macromolecular
Chemistry at Vienna Technical University. My PhD thesis focused on water-soluble cationic polymers
based on acrylamide, which were not related to hydrogels. After completing my PhD, I spent 48 years
at various universities and research institutions working with hydrogels of different architectures as
summarized in the following sections.

Microgels. A microgel is an intramolecularly cross-linked macromolecule dispersed in normal or
colloidal solutions. In 1990, together with Werner Funke, we discovered a novel strategy for preparing
reactive microgels with nuclei fractions up to 25-30 mass % without macrogel formation [1]. We
initiated the polymerization of 1,4-divinylbenzene (1,4-DVB) using living poly(4-tert-butylstyrene)
(PBS) in n-heptane which is a good solvent for PBS but a non-solvent for polystyrene or poly(4-
vinylstyrene) (PVS). The chains of the living polymer act as initiators for the polymerization of 1,4-
DVB and as steric stabilizers for the separated particle phase. By this method, reactive microgels
possessing 10 to 5,000 PBS chains per nucleus, closely packed at the surface, were obtained.

Macroporous copolymer networks. Between 1985 and 2000, our research group focused on the
formation mechanism of macroporous copolymer networks resulting from phase separation during
the free-radical cross-linking copolymerization of vinyl and divinyl monomers in the presence of an
inert diluent [2]. We also developed theoretical models that accurately predict the phase separation
conditions during the cross-linking process, as well as the total porosity of the resulting macroporous
networks. These works, reviewed in Prog. Polym. Sci., have been cited about 1,020 times.

Cryogels. Cryogels have attracted significant interest in the past 20 years, mainly due to their
exceptional properties compared to classical hydrogels. Our group extended the application of the
cryogelation technique to organic media to produce high-toughness macroporous organogels based
on various rubbers [3]. We patented these macroporous rubbers as reusable oil sorbents for removing
oil spills from water, which is important worldwide.

From static cross-linked systems to dynamic and multifunctional architectures. Over the past 20
years, hydrogel research in my group has shifted from static, covalently cross-linked systems to
dynamic and multifunctional architectures. Micellar polymerization to produce hydrophobically
modified semi-crystalline hydrogels broadens the accessible property range by combining stiffness,
toughness, extensibility, self-healing and shape-memory functionality, reflecting a broader move
toward bioinspired hydrogel design [4].
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